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This invention relates to lighting apparatuses, and more par-
ticularly to a lighting apparatus which can dissipate heat from
a lighting emitting module and an electronic module, reduce

weight, and enables easy partial replacement and service.
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1
LIGHTING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

Pursuant to 35 U.S.C. §119(a), this application claims the
benefit of the Patent Korean Application No. 10-2011-
0080547, filed on Aug. 12, 2011 which 1s hereby incorporated

by reference as if fully set forth herein.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

This mvention relates to lighting apparatuses, and more
particularly to a lighting apparatus which can dissipate heat
from a lighting emitting module and an electronic module,
reduce weight, and enables easy partial replacement and ser-
vice.

2. Discussion of the Related Art

In general, a lighting industry has a long history enough to
be developed with civilization of mankind, and a very close
relation with mankind.

Even today, the lighting industry 1s kept developing, mak-
mg a variety of researches on s, ,1ght emitting systems, driv-
ing systems, improvement on eiliciency, and so on.

Presently, as major s for lighting, incandescent lamps, dis-
charge lamps, and fluorescent lamps are used mostly, 1n vari-
ous purposes, such as domestic, landscape and industrial
pPUrposes.

Of the s, resmtant s, such as the incandescent lamps have
problems of poor efficiency and substantial heat generation,
the discharge lamps have problems of a high price and a high
voltage, and the fluorescent lamps have an environmental
problem caused by mercury.

In order to solve the drawbacks of the s, interest 1n a light
emitting diode LED 1is increasing, which has advantages 1n
eificiency, variety of colors, autonomy of design, and so on.

The light emitting diode 1s a semiconductor device which
emits a light when a voltage 1s applied thereto in a forward
direction, and has a long lifetime, low power consumption,
and electric, optical, and physical characteristics suitable for
mass production, to replace the incandescent lamps and the
fluorescent lamps, rapidly.

However, the light emitting diode generates much heat in
operation, to cause poor etliciency 1f the heat 1s not dissipated
to an outside thereof.

And, as the lighting apparatus with the light emitting diode
becomes slim and compact, a problem takes place, 1n which
replacement of a whole lighting apparatus 1s required even 11
one of the components are out of order.

SUMMARY OF THE DISCLOSUR.

(L.

Accordingly, this invention 1s directed to a lighting appa-
ratus.

An object of this invention 1s to provide a lighting appara-
tus which can make effective dissipation of heat from a light
emitting module and an electronic module.

Another object of this mvention 1s to provide a lighting
apparatus which enables easy and partial repair or replace-
ment ol components.

Another object of this mvention 1s to provide a lighting
apparatus which can reduce weight, reduce production cost,
and enhance mass production.

Additional advantages, objects, and features of the disclo-
sure will be set forth 1n part 1n the description which follows
and 1n part will become apparent to those having ordinary
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2

skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the imvention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ngs.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, a lighting apparatus includes a heat
sink, a light emitting module having a substrate arranged on
the heat sink, and an LED mounted to the substrate, an outer
housing mounted to the heat sink to form an exterior of the
lighting apparatus, an mner housing detachably mounted 1n
the outer housing, an electronic module having a circuit part
arranged 1n the mner housing electrically connected to the
light emitting module, and an 1nsulating part filled 1n a space
between the circuit part and the inner housing, and a power
socket mounted to the outer housing electrically connected to
the circuit part.

And, the outer housing may have guide ribs provided 1n an
inside circumierential surface 1n a placing in direction of the
inner housing.

And, the outer housing may have through holes for heat
exchange between the electronic module and external arr.

And, the lighting apparatus may further include a lens unit
having a plurality of light collection lenses each projected
toward the light emitting module.

And, the lens unit may be detachably mounted to the heat
sink.

And, the heat sink may have a recess for seating the light
emitting module therein, and the lens unit 1s detachably
mounted to a side of the recess.

And, the lighting apparatus may further include a heat
conductive pad arranged between the heat sink and the light
emitting module.

And, the mnsulating part may be formed of silicone.

In another aspect of the present invention, a lighting appa-
ratus includes a light emitting module having a substrate, and
an LED mounted to the substrate, an electronic module hav-
ing a circuit part electrically connected to the light emitting
module and an msulating part which encloses the circuit part,
an 1nner housing for housing the electronic module, an outer
housing which forms an exterior of the lighting apparatus
having the inner housing detachably mounted thereto, a heat
sink having the light emitting module arranged thereto placed
in a space between the outer housing and the iner housing,
and a power socket mounted to the outer housing electrically
connected to the circuit part.

In another aspect of the present invention, a lighting appa-
ratus includes a light emitting module having a substrate and
an LED mounted to the substrate, an electronic module hav-
ing a circuit part electrically connected to the light emitting
module and an mnsulating part which encloses the circuit part,
a housing partitioned into a plurality of spaces with partition
walls having the electronic module arranged 1n any one of the
spaces, and a heat sink having the light emitting module
arranged thereto placed 1n other space of the housing.

In another aspect of the present invention, a lighting appa-
ratus icludes a heat sink having a plurality of outer fins for
heat exchange with external air, a light emitting module
arranged on the heat sink having a substrate and an LED
mounted to the substrate, an electronic module having a cir-
cuit part electrically connected to the light emitting module,
and an 1nsulating part which encloses the circuit part, and a
housing which houses the electronic module having a region
placed in the heat sink, wherein the heat sink has a plurality of
iner fins 1 contact with the housing.
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It 1s to be understood that both the foregoing general
description and the following detailed description of this
invention are exemplary and explanatory and are itended to
provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are mcluded to pro-
vide a further understanding of the disclosure and are 1ncor-
porated 1in and constitute a part of this application, illustrate
embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

FI1G. 1 illustrates a side view of a lighting apparatus related
to a preferred embodiment of this invention.

FI1G. 2 1llustrates an exploded perspective view of the light-
ing apparatus in FIG. 1.

FIG. 3 illustrates a perspective view of an assembly of
some of elements of the lighting apparatus 1n FIG. 2.

FIG. 4 illustrates a longitudinal section of a lighting appa-
ratus related to another preferred embodiment of this mven-
tion.

FIG. § illustrates a horizontal section of a lighting appara-
tus related to another preferred embodiment of this invention.

FI1G. 6 illustrates a longitudinal section of a lighting appa-

ratus related to another preferred embodiment of this mven-
tion.

FI1G. 7 illustrates a horizontal section of a lighting appara-
tus related to another preferred embodiment of this invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Reference will now be made in detail to the specific
embodiments of this invention, examples of which are 1llus-
trated in the accompanying drawings.

Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like parts,
repetitive description will be omitted, and a size or a shape
can be exaggerated, or reduced for convenience of descrip-
tion.

In the meantime, though terms including ordinal number,
such as first or second, can be used for describing various
clements, the elements are not limited by the terms, and are
used only for making one element distinctive from other
clements.

FIG. 1 illustrates a side view of a lighting apparatus related
to a preferred embodiment of this invention, FIG. 2 illustrates
an exploded perspective view of the lighting apparatus 1n
FIG. 1, and FIG. 3 illustrates a perspective view of an assem-
bly of some of elements of the lighting apparatus in FIG. 2.

Referring to FIGS. 1 to 3, the lighting apparatus 1 includes
a heat sink 10, a light emitting module 20 having a substrate
21 arranged on the heat sink 10, and an LED 22 mounted to
the substrate 21, an outer housing 50 mounted to the heat sink
10 to form an exterior of the lighting apparatus 1, an inner
housing 40 detachably mounted 1n the outer housing 50, an
clectronic module 30 having a circuit part 31 arranged 1n the
inner housing 40 electrically connected to the light emitting
module 20, and an 1nsulating part 32 filled 1n a space between
the circuit part 31 and the inner housing 40, and a power
socket 60 mounted to the outer housing 50 electrically con-
nected to the circuit part.

All elements of the lighting apparatus 1 will be described
with reference to attached drawings.

The lighting apparatus 1 includes a heat sink 10, a light
emitting module 20, an outer housing 50 mounted to the heat
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4

sink 10, an inner housing 40 arranged 1n the outer housing 50,
and an electronic module 40 arranged 1n the inner housing 40.

The light emitting module 20 includes a substrate 21
arranged on the heat sink 10, and an LED 22 mounted to the
substrate. The LED 22 may be a light emitting diode LED.

And, the LED 22 may be plural in number radially mounted
to the substrate 21.

And, the electronic module 40 includes a circuit part 31
connected to the light emitting module 20 electrically for
supplying power thereto, and an msulating part 32 filled 1n a
space between the circuit part 31 and the inner housing 40 for
insulating the circuit part 31. The circuit part 31 may include
components, such as a converter for converting utility power
to DC power, a transformer for regulating a voltage, and efc.
The 1nsulating part 32 may be formed of silicone.
The outer housing 50 1s mounted to the heat sink 10 to form
an exterior of the lighting apparatus 1. And, the imnner housing
40 1s housed 1n the outer housing 50 1n which the electronic
module 30 1s housed.

The outer housing 50 may have an 1nside circumierential
surface provided with guide ribs 50 1n a placing 1n direction of
the mner housing 40. The guide ribs 50 may serve aligning
and securing a position of the inner housing when the 1mnner
housing 40 1s being placed 1n.

The mner housing 40 i1s detachably mounted to the outer
housing 50. Therefore, 1f 1t 1s required to repair or replace the
clectronic module 30, since the electronic module 30 may be
repaired or the inner housing 40 may be replaced with another
inner housing having a new electronic module 30 after sepa-
rating the inner housing 40 from the outer housing 50,
replacement of an entire lighting apparatus 1 1s not required,
and the repair and the service 1s easy.

The mner housing 40 and the outer housing 50 function to
insulate the heat sink 10 from the electronic module 30. The
outer housing 50 has a power socket 60 mounted thereto for
supplying utility power.

The heat sink 10 1s formed of metal for fast dissipation of
heat from the light emitting module 20, and may be provided
with a plurality of outside fins for increasing a contact area to
external arr.

The heat sink 10 may have a recess 11 for seating the light
emitting module 20, and a space therein for placing the outer
housing 50 therein.

The lighting apparatus 1 may include a lens unit 70 having,
a plurality of light collection lenses 71 projected toward the
light emitting module 20. The light collection lens 71 makes
the light from the LED 22 to converge and project in one
direction. Each of the light collection lenses 71 has a recess at
a center and a sloped surface around the recess. Each of the
recess 1s provided at a position facing the LED 22.

In the meantime, the lens unit 70 may be detachably
mounted to the heat sink 10. As described before, the heat sink
10 may have a recess 11 for seating the light emitting module
20 thereon. In this case, the lens unit 70 may be detachably
mounted to a side of the recess 11. As an example, the lens
umt 70 may have a plurality of projections on an outside
circumierence, and the recess 11 may have recesses 1n the
side of the recess 11 for placing the projections therein.

The lighting apparatus 1 may have a heat conductive pad 80
arranged between the heat sink 10 and the light emitting
module 20, additionally. The heat conductive pad 80 maxi-
mizes a heat transier performance between the light emitting,
module 20 and the heat sink 10, enlarges a contact area
between the light emitting module 20 and the heat sink to
improve heat dissipation efficiency. Since the heat conductive
pad 80 1s formed of a flexible material, the contact area can be

enlarged.
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In the meantime, 1n order to make effective heat dissipation
from the electronic module 30, the outer housing 50 may be
provided with through holes 52 for heat exchange between
the electronic module 30 and external air.

Eventually, the lighting apparatus 1 related to a preferred
embodiment of this invention can make effective dissipation
of heat from the light emitting module and the electronic
module.

And, the lighting apparatus 1 related to a preferred embodi-
ment of this invention can make easy repair and replacement
of some of the components (Especially, the electronic mod-
ule).

FIG. 4 illustrates a longitudinal section of a lighting appa-
ratus related to another preferred embodiment of this inven-
tion. The lighting apparatus related to another embodiment
shown 1n FIG. 4 1s different from the foregoing embodiment
only 1n a structure of the heat sink 10 for dissipating heat from
the electronic module 30. Identical elements will be described
with reference to FIGS. 1 to 3, and duplicate description will
be omuitted.

Referring to FI1G. 4, the lighting apparatus 1 includes a light
emitting module 20 having a substrate 21, and an LED 22
mounted to the substrate 21, an electronic module 30 having
a circuit part 31 electrically connected to the light emitting
module 20 and an 1nsulating part 32 enclosing the circuit part
31, an inner housing 40 for housing the electronic module 30,
an outer housing 50 which forms an exterior of the lighting
apparatus having the inner housing detachably mounted
thereto, a heat sink 10 having the light emitting module 20
arranged thereto placed 1n a space between the outer housing
50 and the inner housing 40, and a power socket 60 mounted
to the outer housing 50 electrically connected to the circuit
part 31.

The heat sink 10 has a projection 14 placed 1n a space
between the outer housing 50 and the 1mnner housing 40 for
enhancing heat dissipation eificiency of the electronic mod-
ule 30.

FI1G. 5 illustrates a horizontal section of a lighting appara-
tus related to another preferred embodiment of this invention.
The lighting apparatus related to another embodiment shown
in FI1G. 5 1s different from the foregoing embodiment only 1n
a structure of a housing 50 for dissipating heat from the
clectronic module 30. Identical elements will be described
with reference to FIGS. 1 to 4, and duplicate description will
be omuitted.

Referring to FI1G. §, the lighting apparatus 1 includes a light
emitting module 20 having a substrate 21 and an LED 22
mounted to the substrate 21, an electronic module 30 having
a circuit part 31 electrically connected to the light emitting
module 20 and an 1nsulating part 32 which encloses the circuit
part 31, a housing partitioned into a plurality of spaces 150a
and 1505 with partition walls 151, having the electronic mod-
ule 30 arranged 1n one of the spaces 150a, and a heat sink 10
having the light emitting module 20 arranged thereto placed
in other space 15056 of the housing 150.

The housing 150 has a structure 1n which the housing 150
1s, not separate as the outer housing 50 and the mner housing
40 like the foregoing embodiments, but partitioned into a
plurality of spaces with the partition walls 151. And, the
clectronic module 30 may be arranged secured to any one
space 150a of the housing 150, or detachably arranged to any
one space 150a of the housing 150.

In order to enhance heat dissipation efficiency of the elec-
tronic module 30, the heat sink 10 includes a projection
placed 1n another space 1505 of the housing 150.

In the meantime, since it 1s not favorable for heat dissipa-
tion of heat from the electronic module 30 1f a space between
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the electronic module 30 and the housing 150 1s filled with atr,
it 1s preferable that the housing 150 has spaces 1505 filled
with at least one of the heat sink 10 or an insulating material
(For an example, silicone) except the space 150q having the
clectronic module 30 arranged thereto.

FIG. 6 illustrates a longitudinal section of a lighting appa-
ratus related to another preferred embodiment of this mven-
tion, and FIG. 7 illustrates a horizontal section of a lighting
apparatus related to another preferred embodiment of this
invention.

Referring to FIGS. 6 and 7, the lighting apparatus 1s dif-
terent from the foregoing embodiments only 1n a structure of
a heat sink 10 for dissipating heat from the electronic module
30 and the light emitting module 20. Identical elements will
be described with reference to FIGS. 1 to 5, and duplicate
description will be omatted.

Referring to FIGS. 6 and 7, the lighting apparatus includes
a heat sink 10 having a plurality of outer fins 12 for heat
exchange with external air, a light emitting module 20
arranged on the heat sink 10 having a substrate 21 and an LED
22 mounted to the substrate 21, an electronic module 30
having a circuit part 31 electrically connected to the light
emitting module 20, and an insulating part 32 which encloses
the circuit part 32, and a housing 90 which houses the elec-
tronic module 30, having a region placed 1n the heat sink.

The heat sink 10 has a plurality of inner fins 13 in contact
with the housing 90. That 1s, 1n order to increase a heat
exchange area with the housing 90 having the electronic
module 30 placed therein, the heat sink 10 has a plurality of
iner {ins 13, and the housing 90 may have a region thereof
placed 1n the heat sink in contact with the inner fins 13.

As described before, the housing 90 may include an 1inner
housing for housing the electronic module 30, and an outer
housing for housing the inner housing. In this case, the outer
housing may be placed 1n the heat sink so as to be in contact
with the 1inner fins. In the meantime, 11 the housing 90 has the
outer housing and the inner housing separated from each
other, the mner housing may be detachably arranged to the
outer housing for making replacement and service easy.

Reterring to FIG. 7, the housing 90 may have a plurality of
projections each arranged 1n a space between two adjacent
inner fins 13.

As has been described, the lighting apparatus related to this
invention has the following advantages.

Effective dissipation of heat from the light emitting module
and the electronic module can be made.

Partial repair and replacement of components is easy.

A production cost can be reduced, and mass production can
be enhanced.

It will be apparent to those skilled in the art that various
modifications and variations can be made in this mvention
without departing from the spirit or scope of the mnventions.
Thus, 1t 1s intended that this invention covers the modifica-
tions and vanations of this invention provided they come
within the scope of the appended claims and their equivalents.

What 1s claimed 1s:

1. A lighting apparatus comprising:

a heat sink:

a light emitting module 1including an LED provided over

the heat sink:

an outer housing mounted to the heat sink to form an

exterior of the lighting apparatus;

an mner housing detachably mounted 1n the outer housing;;

an electronic module including a circuit part disposed 1n

the mner housing electrically connected to the light
emitting module, and an insulating part filled 1n a space
between the circuit part and the mnner housing; and
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a power socket mounted to the outer housing electrically
connected to the circuit part.

2. The lighting apparatus as claimed 1n claim 1, wherein the
outer housing has guide ribs provided in an 1nside circumier-
ential surface thereof.

3. The lighting apparatus as claimed in claim 1, wherein the
outer housing has through holes for heat exchange between
the electronic module and external air.

4. The lighting apparatus as claimed in claim 1, further
comprising a lens unit having a plurality of light collection
lenses each projected toward the light emitting module.

5. The lighting apparatus as claimed 1n claim 4, wherein the
lens unit 1s detachably mounted to the heat sink.

6. The lighting apparatus as claimed 1n claim 5, wherein the
heat sink has a recess for seating the light emitting module
therein, and the lens unit 1s detachably mounted to a side of
the recess.

7. The lighting apparatus as claimed 1n claim 1, further
comprising a heat conductive pad disposed between the heat
sink and the light emitting module.

8. The lighting apparatus as claimed in claim 1, wherein the
insulating part 1s formed of silicone.

9. A lighting apparatus comprising:

a light emitting module including a substrate, and an LED

mounted to the substrate;

an electronic module 1icluding a circuit part electrically
connected to the light emitting module and an 1nsulating
part which encloses the circuit part;

an 1ner housing for surrounding the electronic module;

an outer housing to detachably receive the inner housing
therein;

a heat sink to dissipate heat from the light emitting module,
the heat sink disposed in a space between the outer
housing and the inner housing; and

a power socket mounted to the outer housing electrically
connected to the circuit part.

10. A lighting apparatus comprising:

a light emitting module including a substrate and an LED
mounted to the substrate;

an electronic module 1icluding a circuit part electrically
connected to the light emitting module and an 1nsulating
part which encloses the circuit part;
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a housing partitioned into a plurality of spaces with parti-
tion walls having the electronic module disposed 1n any
one of the spaces; and

a heat sink to dissipate heat from the light emitting module,
the heat sink placed 1n other space of the housing.

11. The lighting apparatus as claimed 1n claim 9, wherein
the outer housing has through holes for heat exchange
between the electronic module and external air.

12. The lighting apparatus as claimed 1n claim 9, further
comprising a lens unit detachably mounted to the heat sink
having a plurality of light collection lenses each projected
toward the light emitting module.

13. The lighting apparatus as claimed in claim 10, wherein
the housing has spaces filled with at least one of the heat sink
or an insulating material, except a space having the electronic
module disposed therein.

14. A lighting apparatus comprising:

a heat sink including a plurality of outer fins for heat

exchange with external air;
a light emitting module including an LED provided over
the heat sink;
an electronic module including a circuit part electrically
connected to the light emitting module, and an insulating,
part which encloses the circuit part; and
a housing to surround the electronic module, the housing
having a region placed 1n the heat sink,
wherein the heat sink includes a plurality of inner fins 1n
contact with the housing.
15. The lighting apparatus as claimed in claim 14, wherein
the housing includes;
an mner housing for surrounding the electronic module,
and
an outer housing for surrounding the inner housing,
wherein the outer housing 1s 1n contact with the 1nner fins.
16. The lighting apparatus as claimed 1n claim 135, wherein
the inner housing 1s detachably provided to the outer housing.
17. The lighting apparatus as claimed 1n claim 10, wherein
the housing has a plurality of projections each provided 1n a
space between two adjacent inner fins.
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